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YDULDEOHVGRQRWKDYHKLJKFRUUHODWLRQVZLWKWKHYDULDEOHVRIGLVWDQFHIURPFXVWRPHUV¶UHVLGHQFHORFDWLRQVDQGWKHUXOHWKDWKDV
SHDNKRXUGULYHQWUDYHOVDQG\HDUO\VXEVFULSWLRQFXVWRPHUVKDVFRQVLGHUDEO\KLJKVXSSRUWYDOXH$OWKRXJKWKHUHVXOWVJDYHDQLGHD
RIFRQQHFWLRQVRIURXQGWULSRSHUDWLRQVFKDUDFWHULVWLFVZLWKYDULRXVFRPELQDWLRQVWKHGHJUHHRILPSDFWRIHDFKYDULDEOHVWLOOQHHG
WREHLQYHVWLJDWHG7KHXOWLPDWHJRDOIRUIXWXUHVWXGLHVLVWRXVHWKLVLQIRUPDWLRQWRLPSURYHWKHSHUIRUPDQFHRIWKHVHVHUYLFHVIRU
SURYLGHUV DQG FXVWRPHUV DQG PD[LPL]H FRQQHFWLYLW\ WR SXEOLF WUDQVSRUWDWLRQ WR HYHQWXDOO\ KHOS LQ UHGXFLQJ FRQJHVWLRQ DQG
SROOXWLRQ
,QWURGXFWLRQ
,QDQHIIRUWWRPD[LPL]HSULYDWHYHKLFOHXVDJHHIILFLHQF\DQGWRDOOHYLDWHXUEDQFRQJHVWLRQPDQ\VWXGLHVDQGDFWXDO
ILHOGRSHUDWLRQVRQYHKLFOHVKDULQJKDYHEHHQGRQHVLQFHWKHPLGµV6WDUWLQJLQ(XURSHSULYDWHFDUVKDULQJFRPSDQLHV
VWDUWHG WR GHYHORS WKHLU RZQZD\ WR SURYLGH VHUYLFH HIILFLHQWO\ WR FXVWRPHUV DQG FDPH XSZLWK WKUHH RSHUDWLRQDO
PHWKRGVURXQGWULSWZRZD\VWDWLRQEDVHGRQHZD\DQGIUHHIORDWLQJ7KH ORFDOFDUVKDULQJFRPSDQ\3OD\&DU
DOVRVWDUWHGWKHLUVWDWLRQRULHQWHGEXVLQHVVLQ0D\LQWKHSURYLQFHRI&DJOLDUL,WDO\
7KHPRVWVLJQLILFDQWREMHFWLYHRISURYLGLQJVWDWLRQEDVHGFDUVKDULQJVHUYLFHLVWRPD[LPL]HFXVWRPHUV¶HIILFLHQF\
E\ RSWLPL]LQJ ORFDWLRQV RI VWDWLRQV DQG GLVWULEXWLQJ YHKLFOHV SURSHUO\ ,QYHVWLJDWLQJ FULWLFDO IDFWRUV RI URXQGWULS
FDUVKDULQJDQGXQGHUVWDQGLQJUHODWLRQVKLSVEHWZHHQWKHPDUHLPSRUWDQWWRDFKLHYLQJWKHXOWLPDWHJRDODQGJUDVSLQJ
FXVWRPHUV¶GHPDQGVDQG WUDYHOEHKDYLRU)DFWRUVRIURXQGWULSFDUVKDULQJRSHUDWLRQVIRU WKLVVWXG\DUHGHWHUPLQHG
EDVHGRQH[WHQVLYHOLWHUDWXUHUHYLHZ7KLVSDSHULQYHVWLJDWHVEHKDYLRUFKDUDFWHULVWLFVIURPYDULRXVDQJOHVWRXQGHUVWDQG
IDFWRUV¶DWWULEXWHVDQGWKHQGLVFRYHUWKHUHODWLRQVKLSVEHWZHHQIDFWRUVE\XVLQJWKHDVVRFLDWLRQUXOHVWHFKQLTXH
7KH SDSHU LV RUJDQL]HG DV IROORZV ,Q EDFNJURXQG VWXGLHV FDUVKDULQJ RSHUDWLRQPHWKRGV PHWKRGRORJ\ RI WKH
DVVRFLDWLRQUXOHVDQG LQWURGXFWLRQ WR WKHFDVHVWXG\ LQ&DJOLDUL ,WDO\DUH LQFOXGHG)ROORZLQJ WKDW WKHGDWDVHW LV
GHVFULEHGDQGWKHUHVXOWVRIDQDO\VLVDUHSUHVHQWHGDQGGLVFXVVHG$VXPPDUL]HGFRQFOXVLRQRIWKHVWXG\DQGFRPPHQWV
IRUIXWXUHUHVHDUFKDUHPHQWLRQHGDWWKHHQGRIWKHSDSHU
%DFNJURXQG
2.1. Carsharing 
(YHU VLQFHSHRSOH VWDUWHG WR WKLQNRI DPRUH HIIHFWLYHXVDJHRI FDUV WKHUH KDV EHHQ DSDUDGLJP VKLIW LQ XUEDQ
WUDQVSRUWDWLRQ$VDVROXWLRQWRWKHH[FHVVLYHDLUSROOXWLRQHQHUJ\FRQVXPSWLRQDQGWUDIILFFRQJHVWLRQWKDWSULYDWH
RZQHGYHKLFOHVFDXVHWKHFDUVKDULQJV\VWHPKDVEHHQSURSRVHGZKLFKVHUYHVDVDKDOIZD\SRLQWEHWZHHQSULYDWHDQG
SXEOLFWUDQVSRUW-RUJHDQG&RUUHLD7KHVWDWHRI:DVKLQJWRQGHILQHVFDUVKDULQJDV³a membership program 
intended to offer an alternative to car ownership under which persons or entities that become members are permitted 
to use vehicles from a fleet on an hourly basis´ .LWWOHVRQ	$VVRFLDWHV ,QFHWDO7KHFODVVLFFDUVKDULQJ
V\VWHPVXFKDV0RQWUHDO¶V&RPPXQDXWRDQG&DJOLDUL¶V3OD\&DUZKLFKLVNQRZQDVDURXQGWULSRSHUDWHVRXWRID
IL[HGVWDWLRQVR WKDWFXVWRPHUVFDQSLFNXSDQGGURSRII WKHYHKLFOHDW WKHVDPHVWDWLRQ+RZHYHUGXH WR WKH OHVV
IOH[LELOLW\DQGHIILFLHQF\DRQHZD\V\VWHPZDVSURSRVHG,QWKHRQHZD\RSHUDWLRQV\VWHPFXVWRPHUVFDQSLFNXS
WKHYHKLFOH DWRQH VWDWLRQ DQGGURS LW RII DW D GLIIHUHQW VWDWLRQ7KHUHE\ VHYHUDO VWXGLHV VKRZHG WKDW WKHRQHZD\
FDUVKDULQJV\VWHPKDVEHWWHUPDUNHWSHQHWUDWLRQWKDQWKHURXQGWULSV\VWHPERWKLQWKHRU\DQGFDVHVWXGLHV%DUWKDQG
6KDKHHQ)LUQNRUQDQG0XOOHU-RUJHDQG&RUUHLD7KHIUHHIORDWLQJFDUVKDULQJV\VWHPSURYLGHV
PRUHIOH[LELOLW\WRFXVWRPHUVE\DOORZLQJWKHFROOHFWLRQDQGUHWXUQRIYHKLFOHVWRDQ\ORFDWLRQLQDVHUYLFHDUHDVXFKDV
&DU*RDQG'ULYH1RZLQ6DQ)UDQFLVFR:LHOLQVNL*HWDO
2.2. Association rules 
7KH DVVRFLDWLRQ UXOHV WHFKQLTXH LV RQH RI WKH LPSRUWDQW GDWDPLQLQJ WRROV LQ ELJ GDWD DQDO\VLV DQG LV XVHG WR
HIIHFWLYHO\ GLVFRYHU LQWHUHVWLQJ UHODWLRQVKLSV EHWZHHQ YDULDEOHV LQ ODUJH DPRXQWV RI GDWD DQG HYHU\ UHODWLRQVKLS
EHWZHHQ YDULDEOHV WKDW LV HDUQHG DV D UHVXOW RI DQDO\VLV LV FDOOHG D UXOH$JUDZDO HW DO  ILUVW SUHVHQWHG WKH
DOJRULWKPWRJHQHUDWHDVVRFLDWLRQUXOHV$FFRUGLQJWRKLVUHVHDUFKWKHDVVRFLDWLRQUXOHVWHFKQLTXHLVGHILQHGDVIROORZV
OHW,LWHPVEHDVHWRIELQDU\DWWULEXWHVDQG'GDWDEDVHEHDVHWRIWUDQVDFWLRQV(DFKWUDQVDFWLRQ,'KDVDXQLTXH,'
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DQGFRQWDLQVDVXEVHWRIWKHLWHPVLQ,$QDVVRFLDWLRQUXOHFDQEHH[SUHVVHGDVDIRUP;DQWHFHGHQWĺ<FRQVHTXHQW
ZKHUH; DQG< DUH GLVMRLQW LWHP VHWV 7DQ 3 HW DO  7KHUH DUH WZR UXOH HYDOXDWLRQ FULWHULD support DQG
confidence6XSSRUWLQGLFDWHVDIUDFWLRQRIWUDQVDFWLRQVWKDWFRQWDLQERWK;DQG<,QRWKHUZRUGVLWPHDQVKRZRIWHQ
DUXOHLVDSSOLFDEOHWRDJLYHQGDWDVHW7KLVLVDQLPSRUWDQWPHWULFEHFDXVHLWHOLPLQDWHVXQLQWHUHVWLQJUXOHVVXFKDV
UXOHVZLWKORZVXSSRUWYDOXHZKLFKPD\QRWEHFRQVLGHUHGWREHSURILWDEOHLQWKHEXVLQHVVSHUVSHFWLYH$GGLWLRQDOO\
FRQILGHQFHLVWKHPHDVXUHPHQWRIKRZRIWHQLWHPVLQ<H[LVWLQWUDQVDFWLRQVWKDWLQFOXGH;ZKLFKPHDQVWKHKLJKHU
WKHFRQILGHQFHWKHPRUHOLNHO\LWLVIRU<WRH[LVWLQWUDQVDFWLRQVWKDWFRQWDLQ;7KHUHE\XQOLNHVXSSRUWFRQILGHQFH
H[SODLQVWKHUHOLDELOLW\RILQIHUHQFHPDGHE\DUXOH*HXUWV.HWDO7DQ3HWDO+RZHYHUVRPHWLPHV
UXOHVZLWKKLJKFRQILGHQFHLJQRUHWKHVXSSRUWRIWKHLWHPVHWDQGOHDGWRWKHZURQJFRQFOXVLRQ7RDGGUHVVWKLVSUREOHP
DFULWHULRQFDOOHG/LIWLVDSSOLHG/LIWPHDVXUHVWKHGHSHQGHQFHEHWZHHQWZRLWHPVHWVLQWKHDVVRFLDWLRQUXOHZKLFK
FRPSXWHVWKHUDWLRRIWKHUXOH¶VFRQILGHQFHDQGWKHVXSSRUWRIWKHLWHPVHWLQWKHUXOHVXEVHTXHQWLQFDVHRIQRQELQDU\
YDULDEOHV

ܮ݂݅ݐ ൌ ௖ሺ௑՜௒ሻ
௦ሺ௒ሻ
ൌ  ௦ሺ௑֜௒ሻ
௦ሺ௑ሻൈ௦ሺ௒ሻ
  
,IWKHYDOXHRI/LIWLVHTXDOWRRQHWKHQLWLPSOLHVWKDW;DQG<DUHLQGHSHQGHQW,I/LIWLVJUHDWHUWKDQLWFDQEH
FRQFOXGHGWKDWWKHUHPD\EHDFRPSOHPHQWDU\HIIHFWLQWHUPVRIHFRQRPLFVEHWZHHQWZRLWHPVHWVZKLFKPHDQVWKH
WZRVHWVDUHGHSHQGHQWRQRQHDQRWKHU2QWKHRWKHUKDQGWZRLWHPVHWVPD\KDYHVXEVWLWXWLRQHIIHFWLIWKH/LIWYDOXH
LVOHVVWKDQRQH7DQ3HWDO+DKVOHU0
2.3. A Case study of carsharing in Cagliari, Italy 
7KHGDWDIRUDQDO\VLVLVUHWULHYHGIURPWKHORFDOFDUVKDULQJFRPSDQ\3OD\&DUZKRVHVWDUWHGVWDWLRQRULHQWHGDFWLYLW\
IURP0D\DWWKHSURYLQFHRI&DJOLDUL,WDO\DQGQRZWKH\DUHRSHUDWLQJVWDWLRQVZLWKGLIIHUHQWW\SHVRI
YHKLFOHV1LVVDQ0LFUD1LVVDQ1RWH5HQDXOW.DQJRR5HQDXOW7UDILF6FRRWHU9:0DJJLROLQRDQG9:3ROR7KH
VHUYLFH]RQHLVLQFHQWUDO&DJOLDULWKHWKODUJHVWFLW\LQ,WDO\ZLWKDWRWDOSRSXODWLRQRILQ:LNLSHGLD
6LQFHWKHFRPSDQ\VWDUWHGWKHLUEXVLQHVVPRUHWKDQPHPEHUVKDYHPDGHDURXQGWULSVZLWKYHKLFOHV
DVRI-DQXDU\
'DWD
7KHUHFHLYHGGDWDZHUHFROOHFWHGIURP0D\WR-DQXDU\(DFKWULSKDVDXQLTXHWULS,'PHPEHU,'
YHKLFOHW\SHUHVHUYHGORW,'UHVHUYHGVWDUWDQGHQGWLPHDFWXDOWULSVWDUWDQGHQGWLPHDQGDFWXDOELOOLQJWLPHDQG
GLVWDQFHHWF,QVWHDGRIDFWXDOWUDYHOHGGDWDWKHGDWDVHWRIUHVHUYDWLRQZDVPDLQO\FRQVLGHUHG7KLVLVEHFDXVHYHKLFOHV
DUHEORFNHGIRURWKHUVHYHQLIWKRVHDUHQRW³LQXVH´DQGDFWXDOO\UHDG\WREHSLFNHGXSE\FXVWRPHUVZKRERRNHGWKH
YHKLFOH 7KH UHVHUYDWLRQ WLPH LV OLPLWHG IRU PLQXWH LQFUHPHQWV $PRQJ WKH UHVHUYDWLRQ GDWDVHW FDQFHOOHG DQG
PDLQWHQDQFHWULSVDUHH[FOXGHGDQGRQO\QRUPDOXQFRQILUPHGDQGYRLGVWDWXVDUHFRQVLGHUHG$FWXDOWUDYHOHGGDWD
VHW LV XVHG WR FROOHFW ELOOHG WULS WLPH DQG GLVWDQFHZKLFK FRUUHVSRQG WR HDFK WULS ,' ,Q WKH HQG D WRWDO RI 
WUDQVDFWLRQGDWDDQGYDULDEOHVDUHXVHGIRUWKHDQDO\VLV
7KHYDULDEOHVXVHG IRUDQDO\VLVDUH UDWHSODQ 5DWH3ODQYHKLFOH W\SH 9HKLFOH7\SHSHDNKRXU WUDYHO 3HDN
GLVWDQFHEHWZHHQFXVWRPHUV¶UHVLGHQFHDQGHDFKVWDWLRQ'LVWELOOHGWULSWLPH7ULS7WRWDOELOOHGGLVWDQFH7ULS'
DQG SXEOLF WUDQVSRUWDWLRQ FRQQHFWLYLW\ 37& 7KH UDWH SODQ YDULDEOH KDV  GLIIHUHQW OHYHOV % H[FOXVLYHO\ IRU
FRPSDQ\ %DVH PRQWKO\ VXEVFULSWLRQ SODQ IRU D \HDU &\FOLVWV 3ODQ 2QH QR VXEVFULSWLRQ 81, IRU FROOHJH
VWXGHQWV;/\HDUO\VXEVFULSWLRQSODQDQG;6WKUHHPRQWKV¶VXEVFULSWLRQ$OVRGLIIHUHQWW\SHVRIYHKLFOHVDUH
DQDO\]HGH[FOXGLQJVFRRWHU
7KHSHDNKRXUWUDYHOYDULDEOH3HDNLVDORJLFDOGDWD,IWKHWULSLVSHUIRUPHGGXULQJPRUQLQJRUDIWHUQRRQSHDN
KRXUWKHYDOXHRIYDULDEOHLVWUXHRWKHUZLVHWKHYDOXHZLOOEHIDOVH)LJDVKRZVWKHGLVWULEXWLRQRIUHVHUYHG
SLFNXSWLPHVDQGWKHIROORZLQJFXPXODWLYHSHUFHQWDJH7KHREVHUYHGFXPXODWLYHSHUFHQWDJHLPSOLHVWKDWPRUHWKDQ
RIGDLO\XVDJHDUHEHWZHHQDPDQGSP$FFRUGLQJWRWKHIUHTXHQF\JUDSKWKHPRUQLQJSHDNKRXUVDUHIURP
DPWRSPDQGWKHDIWHUQRRQSHDNKRXUVDUHIURPSPWRSPZKLFKDUHVOLJKWO\GLIIHUHQWIURPWKHUHQRZQHG
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SHDNKRXUVLQWKHPRUQLQJDQGLQWKHDIWHUQRRQ7KHUHE\WKHSHDNKRXUYDULDEOHLVGHFLGHGEDVHGRQWKLV
IUHTXHQF\DQDO\VLV$GGLWLRQDOO\ZKHQLWFRPSDUHGWRWKHUHVHDUFKIURP&HUYHURDQG7VDLGDLO\WLPHIUDPHRI
FDUVKDULQJXVDJHVHHPVDOPRVWVLPLODUDQGDOVR6DWXUGD\DQG)ULGD\DUHWZRPRVWSRSXODUGD\VRIUHVHUYDWLRQLQERWK
WKHUHVXOWV)LJ±E

D E
)LJ'LVWULEXWLRQRI5HVHUYHG3LFNXS7LPHVDQG&XPXODWLYH3HUFHQWDJHDE\KRXUO\DQGEE\GDLO\
$FFRUGLQJWRWKHOLWHUDWXUH.LWWOHVRQ	$VVRFLDWHV,QFHWDODOWKRXJKWKHZDONLQJGLVWDQFHYDULHVEHWZHHQ
FLWLHVDQGWKHFLUFXPVWDQFHDURXQGRISDVVHQJHUVDUHZLOOLQJWRZDONPPLRUOHVVWREXVVWDWLRQVDWD
ZDONLQJVSHHGRINPKZKLFKLVDPLQXWHVZDONLQJSHULRGDWPD[+RZHYHULQ&DJOLDUL,WDO\GLVWDQFHVEHWZHHQ
EXV VWDWLRQV DUH FORVHU WKDQ WKDW RI WKH86 7KHUHE\ WKH GDWD RI SXEOLF WUDQVSRUWDWLRQ FRQQHFWLRQ LV REWDLQHG E\
FRXQWLQJWKHQXPEHURIEXVVWDWLRQVDQGOLJKWUDLOVWDWLRQVZLWKLQDUDGLXVRIPIURPHDFKORWZKLFKLVKDOIWKH
GLVWDQFHRIDYHUDJHSDVVHQJHUZDONLQJGLVWDQFHWREXVVWDWLRQV



)LJ:DONLQJ'LVWDQFHWR%XV6WRSV

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
)LJ'DWD&ROOHFWHG$UHDIRU3XEOLF7UDQVSRUWDWLRQ&RQQHFWLYLW\
7KHQXPEHUVRIEXVVWDWLRQVDQGOLJKWUDLOVWDWLRQVIRUHDFKFDUVKDULQJORW,'DUHLQGLFDWHGLQWKHWDEOHEHORZ7KH
ORWQXPEHUDQGZKLFKKDYHRQO\SXEOLFWUDQVSRUWDWLRQFRQQHFWLRQVDUHORFDWHGLQWKHQRUWKHUQSDUWRI&DJOLDUL
/RW,'KDVWKHODUJHVWQXPEHURIEXVDQGOLJKWUDLOVWDWLRQVZLWKLQDUDGLXVRIPDQGLWLVORFDWHGULJKWLQIURQWRI
WKHFLW\KDOOVRDORWRIWUDIILFLVH[SHFWHGLQWKDWDUHD7KHDYHUDJHRISXEOLFWUDQVSRUWDWLRQFRQQHFWLYLW\RIDOO3OD\&DU¶V
VWDWLRQVLVDQGWKHVDPSOHVWDQGDUGGHYLDWLRQLV
7DEOH1XPEHURISXEOLFWUDQVSRUWDWLRQFRQQHFWLRQIRUHDFKORW,'
/RW,'           
37&           
5HVXOWVDQGGLVFXVVLRQV
7KHREMHFWLYHRIWKLVVWXG\LVGLVFRYHULQJWKHUHODWLRQVKLSVEHWZHHQIDFWRUVRIURXQGWULSFDUVKDULQJRSHUDWLRQVE\
XQGHUVWDQGLQJYDULDEOHV¶GHSHQGHQFLHVDQGIUHTXHQFLHV7KHDVVRFLDWLRQUXOHVDQDO\VLVLVSHUIRUPHGE\XVLQJ³DSULRUL´
IXQFWLRQIURP³DUXOHV´OLEUDU\LQ5VRIWZDUH7KHGDWDIUDPHFRQVLVWVRIREVHUYDWLRQVDQGYDULDEOHVDQGDOOWKH
LQWHJHURUQXPEHUYDULDEOHVDUHFKDQJHGLQWRIDFWRURUORJLFDOYDULDEOHVIRUWKHDQDO\VLV)URPWKHJLYHQGDWDVHW
UXOHVDUHIRXQGE\WKHDVVRFLDWLRQUXOHVDQDO\VLV

)LJXUH5XOHV$OLJQHGE\'HVFHQGLQJ/LIW9DOXHV
)LJXUHLQGLFDWHVWKHWUHQGRIUXOHV¶FRQILGHQFHYDOXHVDFFRUGLQJWRWKHGHVFHQGLQJOLIWYDOXHV/DUJHO\WKRVHWZR
YDOXHVVKRZVLPLODUSDWWHUQVKRZHYHUWKHUXOHVQXPEHUDQGQHHGWREHQRWHGWKDWWKHFRQVHTXHQWRIUXOHVSLFN
KRXUWUDYHOLVQRWOLNHO\WRH[LVWLQWKHWULSVWKDWFRQWDLQWKHYHKLFOHW\SHRI1LVVDQ0LFUDDQGWKHORWZLWKSXEOLF
WUDQVSRUWDWLRQVWDWLRQVQHDUE\GHVSLWHRIWKHPLGKLJKGHSHQGHQF\EHWZHHQWKHYDULDEOHV






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        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7KHUHVXOWVRIWKHVHOHFWHGVLJQLILFDQWO\GHSHQGHQWUXOHVDUHVKRZQLQ7DEOHE\GHVFHQGLQJOLIWYDOXHV,QFOXGLQJ
WKHILUVWWKUHHUXOHVIURPWKH7DEOHUXOHVWKDWDUHLQFOXGLQJYHKLFOHW\SHRI1LVVDQ0LFUDDVDFRQVHTXHQWKDYHKLJK
OLIWYDOXHVDQGKLJKFRQILGHQFHYDOXHVDOVR
7DEOH7HQVLJQLILFDQWUXOHVE\GHVFHQGLQJOLIWYDOXHV
5XOHV 6XSSRUW &RQILGHQFH /LIW
^3HDN37& `֜^9HKLFOH7\SH 1LVVDQ0LFUD`   
^5DWH3ODQ ;/37& `֜^9HKLFOH7\SH 1LVVDQ0LFUD`   
^5DWH3ODQ ;/3HDN37& `֜^9HKLFOH7\SH 1LVVDQ0LFUD`   
^'LVW `֜^5DWH3ODQ ;/`   
^'LVW `֜^9HKLFOH7\SH 1LVVDQ0LFUD`   
^5DWH3ODQ ;/'LVW `֜^9HKLFOH7\SH 1LVVDQ0LFUD`   
^3HDN'LVW `֜^9HKLFOH7\SH 1LVVDQ0LFUD`   
^3HDN'LVW `֜^5DWH3ODQ ;/`   
^3HDN`֜^5DWH3ODQ ;/`   
^7ULS7 `֜^5DWH3ODQ ;/`   

$FFRUGLQJWRWKHLUFRQILGHQFHYDOXHVZKHQFXVWRPHUVERRN1LVVDQ0LFUDWKH\WHQGWRVXEVFULSW3OD\&DU¶VSODQ
\HDUO\DQGGULYHGXULQJSHDNKRXUVIURPWKHVWDWLRQVWKDWKDYHWRSXEOLFWUDQVSRUWDWLRQFRQQHFWLYLW\)XUWKHUPRUH
WKHRYHUDOO UHVXOWV VKRZ WKDW WKH VWURQJHVWGHSHQGHQWYDULDEOHV DPRQJ URXQGWULSFDUVKDULQJ IDFWRUVZKLFKFDQEH
GLVWLQJXLVKHGE\KLJKOLIWYDOXHVVXFKDVSLFNKRXUWUDYHOYHKLFOHW\SHRI1LVVDQ0LFUDDQG\HDUO\UDWHSODQ;/GR
QRWKDYHKLJKFRUUHODWLRQVZLWKWKHGLVWDQFHYDULDEOHWKDWVKRZVWKHDFFHVVLELOLW\RIFDUVKDULQJVWDWLRQVIURPFXVWRPHUV¶
UHVLGHQFHORFDWLRQV7KHUXOHZLWKSHDNKRXUWUDYHOHGYHKLFOHDQG\HDUO\VXEVFULSWLRQFXVWRPHUVKDVUHPDUNDEO\KLJK
VXSSRUWYDOXHRIZKLFKPHDQVWKDWWKHSUREDELOLW\RIWULSWKDWFRQWDLQVERWKYDULDEOHVLVPRUHWKDQRIWKH
ZKROHGDWDVHW7KHUHE\WKHUHODWLRQVKLSEHWZHHQWKHPLVKLJKO\SUHYDLOLQJ
&RQFOXVLRQV
&DUVKDULQJVHUYLFHVKDYHIORXULVKHGLQWKHODVWIHZGHFDGHVDQGKDYHSURYHGWREHVXFFHVVIXODQGJURZLQJLQPDQ\
LQVWDQFHV,QWKLVSDSHUWKHUHODWLRQVKLSVEHWZHHQURXQGWULSFDUVKDULQJIDFWRUVIURPWKHODUJHDPRXQWRIGDWDFROOHFWHG
IURP3OD\FDUSURYLGHULQWKHFLW\RI&DJOLDUL,WDO\DUHDQDO\]HGE\XVLQJWKHDVVRFLDWLRQUXOHVWHFKQLTXHLQWKLVSDSHU
7KH UHVXOWVJDYHVRPH LPSRUWDQW LQVLJKW IRUXQGHUVWDQGLQJ WKHFRQQHFWLRQVRI URXQGWULSRSHUDWLRQVFKDUDFWHULVWLFV
ZLWKYDULRXVFRPELQDWLRQV7KLVLVWKHILUVWVWHSWRZDUGVLQYHVWLJDWLQJWKHGHJUHHRILPSDFWRIHDFKYDULDEOHZKLFK
ZLOO EH WKH VFRSH RI IXWXUH UHVHDUFK WR HYHQWXDOO\ LPSURYH WKH SHUIRUPDQFH RI WKHVH VHUYLFHV IRU SURYLGHUV DQG
FXVWRPHUV
$FNQRZOHGJHPHQWV
7KHGDWDLVSURYLGHGIURPFDUVKDULQJFRPSDQ\3OD\&DULQWKHSURYLQFHRI&DJOLDUL,WDO\
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